Functional analysis of chemically-induced mutations at the flounder TP53 locus, the FACIM assay.
A functional assay was developed in yeast to identify mutations induced by DNA-damaging agents at the flounder TP53 locus. This assay named FACIM for functional analysis of chemically-induced p53 mutations, is based on the assumption that most genotoxin-induced mutations inactivate transcriptional activity of the TP53 protein. The functional status of the protein expressed in yeast was measured using a p53-responsive reporter gene. The FACIM assay was used to evaluate the mutagenesis of the flounder TP53 exposed in vitro to benzo[a]pyrene diol epoxide (BPDE). A dose-dependent increase of p53 mutation rate was observed with increasing concentrations of BPDE and extension of exposure time. Flounder TP53 gene appeared highly sensitive to point mutations since most of those identified targeted different nucleotides. Mutated base-pairs corresponded predominantly to guanines located on the non-transcribed strand of the DNA. The general distribution of mutations along the flounder TP53 protein was different from that identified in the human homologue suggesting species-differences in mutagenesis of the TP53 gene. Most of flounder TP53 mutants were defective for transactivation and cell growth regulation but some maintained a partial wild-type phenotype. This functional assay in yeast could be used for both evaluation of the genotoxic potency of chemicals or environmental samples and screening of p53 mutations in fish tumours.